小麦匹芽抽出液を用いた無細胞タンパク質合成系とその応用技術 by 渋井 達郎
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GTP GFP mg mL
mRNA . mg mL GTP
tRNA GTP
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GTP Green Fluorescent Protein GFP
A L SDS-PAGE : GFP
A : B :
B GFP











mRNA T SP GMP GDP GTP
RNA DNA
ATP GTP CTP UTP GMP GDP GTP
mRNA GDP
GTP C GTP

























   	
     
       ! "
#$  %&! #$  %&
  
!  




!    !
!  
    
! ! !
    
! 















    
  ) ! 
* + , - . /012#$34 56
789 :; <= >? 7 @ A . BC D
A . BC EFG
 H
I J  7 FG
 KLM * + , NOPQRSTK
UVWX@ YZ
3F7/012#$ > [3 NO K\ 4OIF] ^SWX F_`
ab   c	
 _d#$NOM- ;J[Fe>_L@ [ f @ gM`h

i [G
  Fj,NO 7  
K;>L  k <= l c	

m noVpq# #$	
7rr @  sm	 t# uv
>-[ _d [w	
xh




 g 7 FG

-OM= * + , t#7 i   noVp[ 	
JF >





 JO7  . /012  7@  K\  >LM\ 
#$3F7 NOM->-FG
 I . / t#  TQ0 dO
 
012#$3	
  l7 r>l= TQ0&70 [G\ @@ q
noVphM/012#$	
J #  hM-
 J v  0
[ 9NOM\    l /012 4 IF  7
#$* + ,M:h
 >L  D E
 >LM-

/01  ¡ 11Q0F¢ 	

q# [ £ [ NO
 I ¤¥
0F¢ 	
q# [ £ [ N




/012#$F7>-« >  > 7@¬q# 7­@  FG\
-F® /012[#$Fe
 /01 ¯l_d g@ M ZNOM- ° @ 
2 ±	
 M7 ¢F>- J* + , KLM7S¥0F²  	
 v v[³#
/01#$3 _ g@ ´  II [ NO
J[G
 JO
¦h µM  ¶·	
  @¬q#7­@  FG

[ v  v 7/012& ¸Y F
@ 7 @q#	








    
     
    
 	 
 
   
    
     
  ! "
 "
 #    $
	 
 % &' ' &  (
  ) ' '
* + , -    . ) /0
1   
2   ' 
3 4 ) ' '





; < ;= >
?   @  < 
2A BC  ;= D  E(
F *  G  H 
H * I 	 
 )
2J G  # ' >
@ K  L ;=  E(
M 









GTP protein tyrosine-phosphatase B PTP B
A L SDS-PAGE : PTP B
A : B :
B PTP B
Koga et al., . , :
ADCC
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Entry Sequence ; IRES mRNA
IRES
mRNA
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ANNO ITANO ATO MORI NDO
OZAWA
NDO TSUZUKI TO IURA
IGAWA OKOYAMA
ADIN AWASAKI GASAWARA NDO





PIRIN ARANOV YABOVA VODOV
LAKHOV
AWASAKI GASAWARA ORISHITA
NDO AWASAKI ASEGAWA SUCHIMOCHI
AMURA GASAWARA UROITA NDO
IRANO HSHIMA AKASHITA
Bevacizumab M D
Kobayashi et al., .
, :
T , H. ( ). The Ser of T endonu-
clease IV is crucial for the restricted and pola-
rized dC-speciﬁc cleavage of single-stranded
DNA implicated in restriction of dC-containing
DNA in host Escherichia coli. .,
, .
H , N., O , H. and T , H. ( ).
M , A., E , D. and W , D. P. ( ). The Biochemical analysis of the substrate speciﬁcity
wheat embryo cell-free system. and sequence preference of endonuclease IV
., , . from bacteriophage T , a dC-speciﬁc endonu-
K , T.V., W , M., B , H., clease implicated in restriction of dC-substituted
Z , W., B , E. and R , T.A. T DNA synthesis. , ,
( ). tRNA-mediated labelling of proteins with .
biotin. A nonradioactive method for the detec- K , T., K , M., K , R., O , A., E , Y.
tion of cell-free translation products. and T , Y. ( ). Sequence speciﬁcity and
., , . e ciency of protein N-terminal methionine elim-
E , Y., O , S., I , K. and M , K. ( ). ination in wheat-embryo cell-free system.
Production of an enzymatic active protein using ., , .
a continuous ﬂow cell-free translation system. K , T. and Y , S. ( ). A continuous
., , . cell-free protein synthesis system for coupled
M , K., S , T., O , T. and E , transcription-translation. ., , .
Y. ( ). A highly e cient and robust cell-free S , Y., I , A., T , Y., S , T.,
protein synthesis system prepared from wheat Y , T., N , K. and U , T. ( ).
embryos : plants apparently contain a suicide Cell-free translation reconstituted with puriﬁed
system directed at ribosomes. components. ., , .
, , . S , U. and L , A.B. ( ). Control of
S , T., M , R., G , M.D. and protein synthesis in a wheat germ cell-free sys-
E , Y. ( ). Methods for high-throughput ma- tem. , , .
terialization of genetic information based on S , A.S., B , V.I., R , L.A., O ,
wheat germ cell-free expression system. S.Y. and A , Y.B. ( ). A continuous cell-
., , . free translation system capable of producing
S , T., O , T., M , R. and polypeptides in high yield. , , .
E , Y. ( ). A cell-free protein synthesis S , T., H , Y., T , M.,
system for high-throughput proteomics. K , N., O , T., K , T. and E ,
, , . Y. ( ). A bilayer cell-free protein synthesis
H , N., O , H., S ,H. and system for high-throughput screening of gene
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HIROKOV OMMER OLB PIRIN
HINE UNT ALGARNO
OGA ISAWA HIBUI




ONNIER ELLE ORALES ORMIER
OULBEN ULNER ORILLON EMOTO IYAMOTO ATO USIMI
ANAGAWA
USSARD AGES




UKUDA OJOH ABATA OI AKASHIMA
HULMAN ILDE OHLER IYAMOTO ATO ANAGAWA




IDHU I HEN ELLOUSE
IGENBROT UH IEMER LINGER AGNER ERNHAUS
AZZUCCHELLI EHAMBERGER CHEINER
IELINSKI ENSEN AROLIM




products. ., , . tion using yeast cell surface display.
S , V.A., K , A., K , V.A. and S , ., , .
A.S. ( ). Continuous-exchange protein-syn- S , J., H , J.A. and D , L. ( ).
thesizing systems. ., , . Studies on the ’-terminal sequences of the large
K , H., M , S. and S , T. ( ). A wheat ribosomal ribonucleic acid of di erent eukary-
embryo cell-free protein synthesis system not otes and those associated with ”hidden” breaks
requiring an exogenous supply of GTP. in heart-dissociable insects S ribonucleic acid.
., , . ., , .
K , T. and E , Y. ( ). Production of pro- J , S.K., K , H.G., N , M.J., D ,
tein for nuclear magnetic resonance study using G.M., P , A,C. and W , E. ( ). A
the wheat germ cell-free system. segment of the ’ nontranslated region of en-
., , . cephalomyocarditis virus RNA directs internal
K , T., M , Y. andY , S. ( ). Cell- entry of ribosomes during in vitro translation.
free synthesis and amino acid-selective stable ., , .
isotope labeling of proteins for NMR analysis. L , D. and P , A. ( ). In-vitro
, , . protein evolution by ribosome display and
M , A., B , R., M , J., C , P., mRNA display. , , .
B , S. and M -L , O. ( ). Evi- N , N., M -S , E., H , Y. and
dence for regulation of protein synthesis at the Y , H. ( ). In vitro virus : bonding of
elongation step by CDK /cyclin B phosphoryla- mRNA bearing puromycin at the ’-terminal end
tion. ., , . to the C-terminal end of its encoded protein on
B , A.E. and P , J. ( ). Establishment the ribosome in vitro. ., , .
of a permanent hybridoma producing a mouse M -S , E., N , N., K , K. and
autoantibody. ., , . Y , H. ( ). Speciﬁc bonding of puromy-
G , W.R., R , W.C., D , R. and cin to full-length protein at the C-terminus.
C , M. ( ). Mouse lambda hybridomas. ., , .
., , . F , I.,K ,K.,T ,N.,D ,N.,T ,
S , M., W , C.D. and K , G. ( ). A H., M -S , E. and Y , H. ( ). In
better cell line for making hybridomas secreting vitro evolution of single-chain antibodies using
speciﬁc antibodies. , , . mRNA display. ., , e .
S , G.P. ( ). Filamentous fusion phage : K , A., G , L., H , A., P , P., F ,
novel expression vectors that display cloned an- M., W , G., H , A., W , J.,
tigens on the virion surface. , , . P , A. and V , B. ( ). Fully syn-
S , G.P. and S , J.K. ( ). Libraries of thetic human combinatorial antibody libraries
peptides and proteins displayed on ﬁlamentous (HuCAL) based on modular consensus frame
phage. ., , . works and CDRs randomized with trinucleo-
S , S.S., L , B., C , Y., F , F.A., tides. ., , .
E , C. and F , G. ( ). Phage-displayed R , A.B., K , M., W , S., B ,
antibody libraries of synthetic heavy chain com- A., M , L. P , H., S , O.,
plementarity determining regions. ., Z , C.C. and J -J , E. ( ). Gen
, . eration of Peptide mimics of the epitope recog-
L , S.H., C , J.I., P , S.J., L , S.Y. and P , nized by trastuzumab on the oncogenic protein
B.C. ( ). Display of bacterial lipase on the Her- /neu. , .
Escherichia coli cell surface by using FadL as an K , R., R , A.B. and J -
anchoring motif and use of the enzyme in en J , E. ( ). Mimotope vaccination--from
antioselective biocatalysis. allergy to cancer. ., ,
., , . .
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